Ontogeny of the corticotrophin-releasing hormone system in slow- and fast-growing chicks (Gallus gallus).
Selective breeding has caused striking phenotypic differences among chickens. For example, the broiler, a fast-growing phenotype, is a relatively heavy bird selected for meat production while the layer, a slower-growing, lighter bird, was developed for egg production. Broilers are prone to early obesity and show physiological and behavioural differences in response to stressors compared with layers. However, the genetic causes of the differences in the responses to stressors between them have not been determined. The purpose of the present study was to compare the ontogeny of the corticotropin-releasing hormone (CRH) system between broilers and layers, because the CRH system plays a major role in regulating stress. We found that fast-growing broilers showed significantly lower levels of diencephalic CRH mRNA expression at post-hatch days 8 and 15 and pituitary CRH receptor 1 mRNA expression from the embryonic to post-hatch stage than slower-growing layers. However, a significantly higher level of CRH-binding protein (CRH-BP), which inactivates CRH and prevents pituitary-adrenal stimulation, was found in broilers compared with layers. Indeed, broilers showed significantly lower levels of plasma corticosterone (CORT) than layers. Subjecting birds to isolation stress did not alter the CORT level of broilers, but increased that of layers. Collectively, the stress-coping actions of the CRH system via the hypothalamic-pituitary-adrenal (HPA) axis might be less responsive in broilers than in layers due to differential gene expression. Together, the present results provide evidence that genetic selection has altered gene expression in the CRH system of the fast-growing broiler, causing blunted HPA axis activity in response to stressors.